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I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited company" or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 

In accordance with the rules, the words "public limited company" may be replaced by p.l.c., 
pic, P.L.C. or PLC. 



Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjects the company to certain additional company law rules. 
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Warning 

After an application for a patent has been filed, the Comptroller of the Patent Office mill consider whether publication 
or communication of the invention should be prohibited or restricted under Section 22 of the Patents Act 1977. You 
will be informed if it is necessary to prohibit or restrict your invention in this tvay. Furthermore, if you live in the 
United Kingdom, Section 23 of the Patents Act 1977 stops you from applying for a patent abroad without first getting 
written permission from the Patent Office unless an application has been filed at least 6 iveeks beforehand in the 
United Kingdom for a patent for the same invention and either no direction prohibiting publication or 
communication has been given, or any such direction has been revoked. 
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&) If you need help to fill in this form oryoti have any questions, please contact the Patent Office on 08459 500505. 

b) Write your ansivers in capital letters using black ink or you may type them. 

c) V there is not enough space for all the relevant details on any part of this form, please continue on a separate 
sheet of paper and zvrite "see continuation sheet" in the relevant part(s). Any continuation sheet should be 
attached to this form. . ,,.v . \'\ . :,V. 

d) If you have answered Tes' Patents Fqrnz 7/77 tvin need to be filed. 

e) Once you have filled in the form you miist remember to sign and date it. : 

f) For details of the fee and ways to pay please contact the Patent Office. . 
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RETOOttEFLECTIVE MATERIALS 

This invention relates to retroreflective materials such as tapes and a method 
for producing such materials with patterned areas and/or graphical and/or pictorial 
information. 

Retroreflective materials such as tapes are used to impart night conspicuity 
to garments, and are required to be made to exacting standards. 



Conventionally, such retroreflective materials are made by hemispherically 
coating, e.g. metallising, a layer of microbeads while held on a web partly submerged in 
a coating on the web and transferring the layer of coated beads, uncoated side facing 
outwards, on to a substrate so that the non-coated or unmetallised areas of the beads are 

15 then exposed. The coating or metallisation process results in the coating or metal covering 
not only the beads but also extending across the gaps between the beads. A retroreflective 
material made in this way is herein referred to a retroreflective material of the kind referred 
to. Instead of coating by metallising, the coating may be a suitable material causing 
retroreflection in the beads and may be in the form of a metal (e;g. aluminium) flake or 

20 mica containing medium such as a paint or lacquer. 

These materials are usually made to comply with the European EN471 
standard. If it is required to apply printed matter, the problem of reduced retroreflectivity 
arises since the printing medium will tend to reduce retroreflectivity. 



The present invention seeks to provide retroreflective materials, especially . 
EN471 tapes, with graphical and/or pictorial matter and/or patterned areas without . . ; : , 

■' ■■ 'liVdeieltenously affectmg retroreflectivity. .. .' ' '" ■. . v''f-v^ 
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According to the present invention there is provided a retroreflective material 
of the kind referred to in which the coating (e.g. a metal) used to produce or enhance 
relroreflectivity and which bridges at least some of the gaps between the beads is treated 
and/or removed to produce areas of contrast. 

i 

In this way, by selective removal or treatment of the coating, the areas of 
contrast may be arranged to represent patterning and/or graphical and/or pictorial matter 
without signicantly affecting the retroreflective properties of the beads, if at all. 

Alternatively, the coating bridging substantially all of the gaps between the 
beads may be removed or treated to produce a material (e.g. tape) which is of a different 
colour to conventional silvery grey coloured tape. 

The retroreflective material may be EN471 compliant. 

The material may be a tape for sewing or otherwise attaching to a garment or 
other artefact. The material may, however, be sheet suitable for example as a garment 
panel. 
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The removal of the coating may expose the underlying substrate and, if 
desired, the substrate may be coloured (using a dye or pigment) or otherwise adapted' to 
produce a desired effect. 



Where the contrast is produced by treatment of the coating, such treatment 
may involve chemical treatment (e.g. attack) of the coating with or without a colourant to 
produce a coloured region. 




According to another aspect of the invention there is provided a method of 
modifying the appearance of a retroreflective material of the kind referred to (e.g. by 
applying patterning and/or graphical and/or pictorial matter to the material) in which the 
coating (e.g. metal) used to produce or enhance retroreflectivity and which bridges at least 
some of the gaps between the beads is treated and/or removed to produce areas of contrast. 

The areas of contrast may correspond to the desired patterning and/or 
graphical and/or pictorial matter. 



10 Removal or treatment of the coating may be effected using a medium capable 

of being applied by a contact or non-contact printing technique and capable of dissolving 
or otherwise rendering the metal removable, e.g. by washing, or by changing the visual 
appearance, e.g. colour, of the coating. 

15 The medium is typically selected to be one which does not attack the substrate 

in which the beads are embedded thereby preventing or reducing any tendency for the 
medium to attack the coating adhered to the embedded bead surfaces. 

Instead of, or in addition to, removing the coating, it may be treated to render 
20 the treated areas visibly distinct from the coating adhered directly to the beads. Such 
treatment may result in the treated areas being visibly distinguishable from those areas 
from which coating has been removed. 



The medium may be in the form of a liquid, paste-like or gel-like medium 
5 which can be applied by a printing technique in relatively well-defined areas without 
spreading. To this end, the medium may incorporate a thickening or viscosity enhancing 
agent to reduce its tendency to spread once printed on to the retroreflective material. Once 
V the medium has had the desired effect, it may be washed off. . C^^-A ; ' 



The medium may also include surface tension controlling or modifying agents 
to improve the quality of printing. 

The medium may be alkaline. 

The invention will now be described by way of example only with reference to the 
accompanying drawings, in which: 

Figures la to lc are diagrammatic views representing different stages during 
the production of a retroreflective tape of the kind referred to; 

Figure 2a is an enlarged view corresponding to Figure lc illustrating the 
presence of metal bridging the gaps between adjacent beads; and 

Figure 2b is the counterpart of Figure 2a following removal of metal from the 
gaps. 

Referring to Figures la to lc, a retroreflective material in the form of a tape 
may be manufactured in the manner disclosed in International Patent Application No. WO 
00/54079, the entire contents of which are incorporated herein by this reference. The 
production process involves forming a layer 13 of spherical glass beads 14 embedded into 
amelt adhesive 16 such as a linear low density polyethylene (LLDPE) carried by a web 15 
which may be Kraft paper or a polyester film for example. The exposed surfaces of the 
beads 14 are then metallised, e.g. using aluminium, with the consequence that the coating 
16 is also covered with aluminium at the gaps between adjacent beads 14. Typically, the 
microbeads used may be between 53 and 75 microns in diameter (200 - 270 US mesh size) 
and may have a refractive index close to 1 .9 (e.g. 1 .92 or .1 .93). Flex-o-Lite <D TSTF (twice 
sieved, twice fired) have been found to be suitable beads! "'7- ' ?T 



A second adhesive film 32 such as apolyurethane film (e.g. a polyester-based 
polyurethane which optionally may contain a blocked isocyanate) carried by a sheet 33 
. (wluch-may4tself be a melt adhesive -layer such" as a thermbplastic cb-poTyamiae, co~- 
polyester or polyurethane) is then laminated to the metalised layer 13 of beads (see Figure 
lb) and is used to strip the layer of beads from the coating 16 to produce the product 
shown in Figure lc. This product comprises a substrate comprising melt adhesive layer 32 
in which the beads 14 are embedded with their unmetallised surfaces exposed. At this 
stage, it will be noted that the metal bridging the gaps between the beads has now been 
transferred to the substrate formed by melt adhesive layer 32. Depending on the size 
distribution of the beads and the bead scattering process, the areas between the beads may 
typically be of the order, of 10% of the total cross-sectional area of the beads. 

Printing of the resulting retroreflective material is effected in accordance with 
the present invention by treating and/or removing the aluminium or other metal used in the 
metallisation step from the gaps 40 between microbeads (see Figures 2a and 2b illustrating 
the material before and after removal of the metal) over regions corresponding to the 
matter to be printed when graphical or pictorial or in the form of a pattern or design. 

In one example of the invention this was achieved by printing the design or 
graphical information on to that face of the material (in this case an EN471 compliant 
retroreflective tape commercially available from Reflec pic of Winsford, UK) at which the 
microbeads are exposed using a stylus dipped into a 0.8M aqueous solution of potassium 
hydroxide. After allowing sufficient time for the hydroxide to react with the metal 
(typically about 30 seconds), the tape was rinsed in water and left to dry. The resulting 
design (as represented by areas of the tape from which the metal has been removed) was 
clearly visible both before and after the tape had been applied to a garment using a heated 
press. This indicates that the metal in the areas between the beads had been selectively . 
£^.°y? d t<5 ex P° se ^jS^i^olym^c'la^^^Mdi the beads are embedded. 
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Although in the foregoing example an alkali, namely potassium hydroxide, 
is used to dissolve away the silvery grey aluminium in the areas between the beads, it will 
be appreciated that other agents (alkaline, acidic or otherwise) may be used to effect the 
removal of the aluminium or other retroreflectivity-enhancing material, the agent selected 
5 being one which does not attack, at least not to' any signflcant extent, the 
plastics/polymeric layer in which the beads are embedded so that the layer of material then 
serves to protect the hemispherical coating of metal on each bead from attack thereby 
preserving the retroreflective properties of the material. The plastics/polymeric substrate 
in which the beads are embedded may incorporate a dye or pigment detennining the colour 
10 seen following removal of the metal at the inter-bead gaps. 

A suitable coloured, or dye or pigment-containing, alkali or other agent can 
also be used to effect a change in the visual appearance/colour of the bridging material. 

15 ^ method of the invention may be used to give the effect of printing or it 

may be used to remove/treat the metal at substantially all of the inter-bead gaps to modify ' 
the coloured appearance of the retroreflective material. 



